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Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr 6, 3 


1470-1471 (USSR) 


The alloys of the molybdenum-tungsten system are characterized 
by a continuous series of solid solutiohs in the ran-e of 
concentration of the componentsof from 0 to 100%. Up to now, 
no chemical qe ome ound were found in the fields of solid 
solutions. The Holl-effect was applied for the determination 
of covalent chemical compounds in the alloys of the molybdenum- 
tungsten system. The alloys were produced from powdery 
molybdenum and tungsten in the vacuum-furnace T.,BE-2 at 
temperatures of from 2000 to 2200°C by means of powder- 
metallursy. The Holl-constant was calevlated from these alloys. 
The results obtained were csraphically represented in a system 
of coordinates in which the Holl-constant denotes the 
abscissa and the composition in atomic per cents sirnif; 
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the ordinate. It was found that a chemical compound of 

MoW exists due to the dependence of the change of the 
constant of the 4oll-effect on the composition in the binary 
system of molyhdenum-tungsten. There are 1 figure, 0 tables, 
and 5 references, 3 of which ere Soviet. 
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PITLE: X-ray examination of solid solutions of the aystenh chromium - 
tungsten - molybdenum formed at high temperatures 7 i 


v Vv 
PERIODICAL: Zhurnal ere khimii, ve 6, no. 5, 1961, 
; 1155 ~- 1164 


TEXT: Solid solutions of the ternary system chromium-tungsten-molybdenum 
were X-rayed to study the ffect of the concentration of the components 

on the lattice parameters.|) The preparation of chromium-tungsten-nolyb- 
denum alloys has already been described by N. V. Grum-Grzhimaylo and D. I. 
Prokoftyev (Ref. 1: Zh. neorgan. khimii, 3, 1220 (1958)). The composi- 
tion of the alloys along the cuts with constant content of one of the 
components is presented in a table. In the X-ray analysis negatives were 
taken with the KP0C-1 (KROS-1) camera. The parameters were determined 
with an accuracy of + 0.004 kx. Solid ternary solutions were found to be 
formed at elevated temperatures in the system chromiun-tungsten-molybdenum. 
When these alloys are annealed, the solid solutions decompose. The linear 
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dependence of the lattice parameters cf ternary alloys was calculated for 
different mixing ratios and summarized in the above-mentioned table. With 
increasing chromium contont in the alloya the lattice parameter evenly de- 
creases, and the curvature of the isoparameter is changed. The chromium 
atom causes a dilation of the lattices deviating from the Wegart rule in 
the binary solid solutions of the systems chromium-tungsten and chreniun- 
molybdenum. A maximum diminution of the crystal lattices occurs in alloys 
with 50 and more atom’ Cr. With increasing chromium content the lattice 
parameters of the ternary alloys slowly decrease. Molybdenum and tungsten 
also change the lattice parameters; in the ternary solid solution this 
change depends linearly on the composition. The mutual solubili in solid’ 

state, experimentally found by X-ray and microscopic examinationl £ the 

‘ alloys of the ternary system chromium-tungsten-molybdenum, confirmed the 
assumption of I. I. Kornilov (Ref. 12: Dokl. AN SSSR, 114, No. 1 (1957)) 
saying that these three metals form continuous series of solid solutions, 
both as ternary and also as binary systems. L. N. Guseva is thanked for 
her interest in the experiments and in the discussion of the results. The 
following papers by Soviet authors are mentioned: Ref. 7: V. G. Kuz- 
netsov, Izv. Sektora platiny AN SSSR, vype 20 (1947); Ref. 9: V. G. Kuz~ 
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netsov, Izv. Sektora fiz.-khim. analiza AN SSSR, 16 (1946); 16 (1948); 

Ref. 10: V. G. Kuznetsov, L. N. Guseva, Izv. AN SSSR, ser. khim., no. 6, 
905 (1940); Ref. 11: V. G. Kuznetsov, Ye. S. Makarov,. Izv. Sektora 
fiz.e-khim. aneliza, 13, 177 (1940). There are 14 figures, 1 table, and 

12 references: 6 Soviet-bloc and 6 non-Soviet-bloc. The references to 
English -language publications read as follows: Ref. 5: H.T. Greenaway, 

J. Inst. Metals, 80, 589 (1952); Ref. 6: W. B. Pearson, Handb. of lattice 
spacings and structures of metals and alloys 1958; Ref. 8: A. G. Andersen, 
E. R. Jette, Trans. ASM, 24, 519 (1936). ; 


SUBMITTED : April 22, 1960 


Table: Lattice parameters of the alloys of the solid solution of the 
system chromium-tungsten-molybdenum. Legend: (a) Composition of the 
alloy; (1) wt%, (2) atomZ; (b) lattice parameter, kX ; (3) found; 
(4) calculated; (5) difference. : : 
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(J Coctas cusana Hapametp pemetTHa. aX 
nee. % 763 at. % | M2, . 

sone er oe | paonnna 
ce | w cf Uw Me 
80 | 10 90,7 3,20 6,15 2,905 2,905 +-0,000 
70 | 20 86,2 7,0 6,80 | 2,918 2.916 |} +0,C02 
60 30 81,2 11,5 7,3 2,937 2,930 4-0 ,007 
50 40 75,0 17,0 8,0 2,952 2,947 +0,005 
40 | 50 67,2 23,8 9,0 2,977 2,969 | 0,008 
40 60 57,5 32,3 10,2 3,002 2,996 +0, 
20 70 4h,2 43,8 12,0 3,044 3,033 +0,011 
19 80 26,35 59,9 14,2 3,102 3,083 +0,019 
5 85 14,6 64,6 15,8 3,130 3,145 +0,015 
70 10 83,5 3,5 13,0 2,930 2,927 +0,093 
Gu 20 78,5 7,5 14,0 2,941 2,936 0,005 
50 30 72,0 12,3 45,7 2,966 2,954 +0,012 
40 4) 64,9 18,2 17,3 2,982 9,975 +0007 
30 | 50 54,7 95,7 19°68 | 3,0t2 | 3,09 | +0,011 
20 GO 42,0 35,9 22,5 3,045 3,037 -+0,008 
10 70 24,4 49,0 26,6 3,006 3,086 +0,010 
5 Is 43,3 57,4 29,3 3,130 3,116 +0,014 
60 10 76,0 3,7 20,3 2,956 2,942 40,014 
50 | 20 60,5 8,0 22,5 2,074 2,60 | -+0,014 : 
40-| 30 64,9 43,1 25,0 2,994 2,981 +0.013 
30 40 52,1 19,9 28,0 3,018 3,0°8 --0,010 
20 50 39,9 28,4 32, 3,047 3,041 +-0,036 
10 €0 23,2 39,2 37,5 3,096 3,087 +0,009 
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Chromiun-Tungsten-Molybdenun (Tzucieniys Sepia 
sostoyaniya troynoy sistemy khronm- Vol' fram -mo ihde 

I. Microscopic- and X-ray Sructurai Investictigns of the 

Alloys (I. Mikroskopicheskuye i rentgenostrukiur.cy 

issledovaniye splavov) ae 


ie 


ha) 


PERIODICAL: Zhernal Neorganicheskoy Khimii, 1958, Vol ia aay 
pp 1220-1226 (USSR) 


ABSTRACT: The phase compcsition and the structure of the ternary 
alloys of the ternary system chromiun- tungsten-moiybdernun 
were investigated. The alloys with isothermi: sections wer? 
investigated at 1800, 1300 and 1000°C, in every concentration 
within the triangle of the ternary sistem At t9oC09C_ 
chromium, tungsten and molybdenum form,in ail concent trationga 
of the triangle, continuous series of solid solut: ong a a 
cubically volume-centered lattice. The continusus id 
solutions which were formed are unstable at sce 
temperature. The high-temperature-resistant solid ternary - 


Card 1/2 system-solutions decompose, upon thermic treatment, into two 
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ternary-solid solutions, one of which on the bea 
chromium, the other on the basis of tungsten. At 
temperatures of from 1300 to 1000°C, fields of Aina: 
alloys are formed in the ternary systen,which bein at the 
side of the binary chromium-tungsten-systom ,and which 
continue into the interior of the triangls of the ternar, 
system. The ternary alleys in the noiybdenun-cosrner ar. 
monophase .t ali temperatures. The limit of the di:hace 
part in the ternary system was determined on two isetho 
sections at 1300 and 1000°C. There are 7 figures 1 tah 
and 27 references, 6 of which are Soviet. 


May 15, 1957 
Library of Congress 
is Chromium tungsten-molybdenun Glleysen Phase ~osuifeg 0, Lae 
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AUTHORS: Grum-Grzhimaylo, HN. Vey prokoftyev, D. T- 


TITLE: Polythermal disintegration volume of the ternary solid 
solution in the Cr-#-Mo system 


PERIODICAL: Zhurnal neorganicheskoy khimii, V- 7) M0-+ 4» 1962, 596-604 

TEXT: Ternary alloys of the Cr-d-Mo system were examined, and the disintegra- 

tim wlumeof the X-ternary solid solution Was determined. The initial curves 

solution are available from the 

etric surface of tre homogeneous ternary solid solution. From measured 

e parameter curves were plotted 4 
iw 


of the lattice parameters of the solid 


param 

lattice parameters, the composition/lattic 

for three groups of sections: (1) Alloys with constant (10, 20; 20%) Mo 
content. From these diagrams the points of intersection of the lines of the 


4 (cr-rich) and the %, (W-rich) phases with those of the homogeneous 


x-ternary solid solution were found, ‘and thus the homogeneity poundary of 


the ternary solid solution. (2) Alloys sith constant Cr, and, (3), @ 
These diagrams revealed the critical point on the binodal curve 


content. 
d the critical line on the surface of the 


of the isothermal gection an 
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disintegration volume of the solid solution. In sections with constant 
(50, 30, 20%) Cr content the parameter Jines of the “, phase intersect 


tnat 


of the x solid solution, and consequently, these sections pass through the 
binodal curve of the isothermal sections to the left and at 10% Cr to the 
right of the critical point. In the constant W section (40, 50, 60%) the 
parameter lines of the hy and the %, phases intersect the parameter curve of 


the <-ternary solid solution in one point (at 40% W), from which the 

critical point on the binode is found, 1000°C. The boundary of the two- og 
phase range of disintegration can be found on the isothermal sections for ! 
1000, 1300, and 1600°C (Fig. 5). As the disintegration volume varies 
considerably with temperature ageing possibilities can be determined. The 
dissociation binode at 1600°C, bounding the two-phase alloy range is a 
continuous closed curve, and must therefore have two critical points. 
Dissociation temperature of the &é-homogeneous:solid solution rises on ko 
addition to the binary Cr-¥ alloy. This ternary critical point in above 

the binary critical point of the Cr+W dissociation range hinode. A 

critical points exists on the 1000 and 1300°C binodes. The isoparametric 
method was used to determine the position of conoids (Fig. 6) in the two- 
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Analysis revealed 
may be the cause 


The dome-shaped binodal Surface of 
t is Clearly illustrated 
e-concentration prism Separating 
The 
the crystal lattice 
he elastic properties 
i i i ted toward the 
elastic W and Mo. 


Cr-W ing a deformed 
stressed state, dissociation into t 
lattice causes greater thermodynamic stab 
V. G. Kuznetsov, Izv. Sektora fiz-khim. 


analiza, 
Pines. Zh. neorgan. khimii, 3, 611 (1958) are men 
figures, 1 table, and 12 references: 
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PERIODICAL; i! 
4n 


TEXT; 
: The author q 
their escribes t 
fea ee eter according to t topographic maps and proposes 
Scales 1:28 060, maps, scales 1:100, » Into three groups: - 
25,000, 1:10, . 250,000; economic.+ : 
1:2,000, 1:1,000 ang 1:500 3 » and munieipal- topographic ceseraphte maps, 
author proposes to mark i : Sontent of topograph:e Bey SER LeS 
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cation (occupation, composition and quantity of population); industrial-admini- 
strative, points, agricultural and mixed settlements and special constructions 
should be singled out on the maps; boundaries of land utilization, land parcels 
and state cattle drive paths, should be marked on the large-scale maps. 


V. Agafonov 


[Abstracter's note: Complete translation] 
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a. 


> DIYAKOV, G.S. 
f Aleksandrovich; SHAT'KO, Nina Ivanovna; ; ; 
PE at POVAIYAYEV, P.Ie, dots., reteenzent; PROKOF'YEV, 
F.1.,-dots., retsenzent; KULIKOV, A.A., starshiy prepodavatel , 
retsenzent; YUROV, S.I., red.3 KOMAR'KOVA, L.M., red. izd-va; 


ROMANOVA, V.Ve,y tekhn. red. 


{Safety engineering in topographic and geodetic work] Tekhnike 
bezopasnosti na topografo--geodezicheskikh rabotakh. paeor 
Geodezizdat, 1962, 226 po (MIRA 15:9 
(Surveying-~Safety measures) 
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TETERIN, Yegor Nikolayevich; SHUBIN, Nikolay Vasil'yevich; 
OCHERET'KO, Aleksandr Konstantinovich; PAVLOV, 
Vitaliy Fedorovich, dots; BARANOV, A.N., retsenzent; 
SUKHOV, A.I., retsenzent; POVALYAYEV, P.I., nauchn.- 
pedagog. rabotnik, retsenzent; PROKOF'YEV, F.I., nauchn.— 
pedagog. rabotnik, retsenzent; RYCHKOV, A.I., nauchn.— 
pedagog. rabotnik, retsenzent; YLRO'’, S.I., retsenzent; 
KHROMCHENKO, F.I., ved. red. 


{Organization and planning of surveying and topographical 
work] Organizatsiia i planirovanie geodezicheskikh i to- 
pograficheskikh rabot. Moskva, Nedra, 1965. 299 p. 
(MIRA 18:7) 
1. Zaveduyushchiy kafedroy organizatsii i planirovaniya 
kartografo-geodezicheskikh rabot Moskovskogo institute 
dnzhenerov geodezii, aerofotos"yemki 1 kartografii (for 
Sukhow).-2..Kafedra organizatsii i planirovaniya karto- 
grafo-geodezicheskikh rabot Moskovskogo instituta inzhe- 
nerov geodezii, aerofotos"emki i kartografii (for 
Povalyayev, Prokof'yev, Rychkov, Pavlov). 3. Glavnoye 
upravleniye kapital'nogo stroitel'stva Ministerstva putey 
soobshcheniya SSSR (for Rychkov). 4. Nachaj'nik Glavnogo 
upravleniya geodezii i kartografii SSSR (for Baranov). 
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PROKOF'YEV, F.Ya., master 


Electromagnetic by-pass unit in a reducing valve, Elek. ste. 
36 no.12:75-76 D '65, (MIRA 18:12) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8" 


"APPROVED FOR Ree 7) Psi 20nt CIA-RDP86-00513R001343210009-8 


PRE CTS MAVRIREAC. AN 1pgN SARTRE DORERS ERT OAT RIT § SPE RUMEN ae ee en STREAMERS TORN SURAT AE SETS 1 


: NEDOSTUP, G.A.; PROKOF'YEV, F.N.; KHOLIN, A.1.; TSITOVICH, A.P. 


Use of differential gamma spectrometry in petroleum geology. 
Prikl. geofiz. no.23:193-201 '59. "(MIRA 1321) 
(O41 well logging, Radiation) 
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PROKOF'YEV, G., starshiy tekhnik~leytenant; FEDOROVSKIY, B., kapitan; 


i "KASATKIN B., inzh.-mayor; LITVINOV, V., inzh,-kapitan; SKLYARSKIY, 0. 
inzh.-kapitan; VOROB'YEV, K, , inzh,podpolkovnik 


Suggestions, ‘comments. Av.i kosm. 46 no.7:81-86 Jl 163. 


(MIRA 16:8) 
(Aeronautics) 
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PROKOF'YEV, G.I. 
Sepa SPE NES FA, bE 
Treatment of periodontitis by introducing penicillin through the 
root canal of a tooth. Stomatologiia no.2:55 Mr-Ap ‘54, (MERA 7:4) 
(Teeth==Diseases) (Panicillin) 
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PROKOF'YBY, GM. 


Pulley bleck fer joigning conveyer belts, Der.prem.5 ne.8:23 Ag '56. 
(MLRA 9:10) 


1.Maklakovekty lesozaved Minlesprema SSSR. 
(Conveying machinery) (Pulleys) 
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PROKOF'YEV, G.P. (Moskva) 


Musical image and its presentation by the performer. Vop. 
psikhol, 5 no0.5:59-70 S-0 '59, (HIZA 13:3) 


(Music-~Performance) 
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PROKOF'YRV, Ie, kand, tokhn, nauk; ANISIMOV, A., kand, tokhn, nauk, 


carer sa 


. Boononical efficiency of using automobiles equipped with gas baga, 
Avt, transp. 36 no,2:22-23 F '58, (MIRA 17:2) 


1. Saratovakiy avtomobil 'no-dorozhnyy institut. 
(Aut omobiles--Engines (Compressed gas) ) 
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_PROKOF'YEV, I, instruktor turizma 


Waterfall near Moscow, Nauka i zhizn' 29 no.7:111 Jl ‘'62, 


(MIRA 16:6) 
(Moscow region--Waterfalls) 
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ARTEM'YEV, S.; BABKOV, V.; BIRULYA, A.; BOGOMOLOV, A.; BOCHIN, V.; BRILING, ¥.; 
VAKHRUSHIN, H.; VOLKOV, M.; GURARIY, M.; DADENKOV, Yu.; YEFREMOV, V.; 
ZELENKOV, G.; IVANOV, H.; IGOLKIN, N.; KUDRYAVTSEY, A.; LITVIN, ¥. 7 
MIKHAYIOV, V.; PROKOF'YEV, I.; SAREIS'YANTS, G.; ROMANENKO, I.; 

STRAMENTOV, A.; FEDOROV, V.; KHACHATUROV, A. i dr. 


Anatolii Pavlovich Khmel'nitskii. Avt. dor, 21 no.i2:30 D '58. 
(MIRA 12:1) 


(Khmel'nitskii, Anatolii Pavlovich, 1907-1958) 
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.. PROKOF'YEV, I., (g.Ishevek). 


AR OE get “es “sa 
ENN EP 3 ng G ES 


“Genands daily attention. Prom. koop. no.12:34 D ‘56. 
fThie demands daily a oie 


(Udmurt A.5.9.R.--Cooperative societies) 
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PROKOF?*YEV, I. 
oe * 
Section of traffic safety, HI0 5 no.1:32-33 Ja '63, ~ 
(Mina 16:5, 


1. Uchenyy sekretar’ sektsii bezopasnosti dvjzheniya Krasnoyare! ogc 
pravleniya Nauchno--tekhnicheskogo obshchestva gorodskogo 
khé@zyaystva i avtotransporta. 

(Krasnoyarsk—-Traffic safety) 
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_ PROKOF'YEV, I.; ANISIMOV, A. 


Training of engineers tased on the new curricula, Avt. trensp, 
38 no. 5:49 My '60. (MIRA 1432) 


1. Direktor Saratovskogo avtomobil'no-dorozhnogo instituta (for 

Prokoftyev). 2. Dekan avtomobil'nogo fakul'teta Saratovskogo 

avtomobil'no--dorozhnogo instituta (for Anisimov). 
(Saratov—Automobile enginesring-—-Study and teaching) 
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- PROKOF'YEV, I.A., inzh. 


Hew technology for operating technical inspection stations for 
railroad cars. Zhel.dor.transp. 42 no.5:77-78 My '60. 
(MIRA 13:9) 
1. Nachal'nik vagonnogo depo Syzran', g. Syzran’. 
Rai lroads--—Cars ) 
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PROKOF'YEV, I.A4., podpolkovnik meditsinskoy sluzhby 
ATF FE REET EB res © ; o 
Effect of the meteorological factors of Kislovodsk on atherosclerotic 
cardiosclerosis. Voen.-med. zhur, no.5:51-54 Ky 156. (MLRA 9:9) 
(KISLOVODSK--CLIMATE) ( HRART~-DISKASES) 


a = 2 
md on Roan ae 7 ee ee ee ee 
RAN ALET SS 


TOT Re Te Pets tinstste ytenim sign rer iaiets 
a3 TSC USER ANT PES CPR RPE SETS SEES RS PET 
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aes 


NALIVKIN, Vladimir Alekseyevich; PXOKOF'YEV, Ivan losifovich; 
PROTASOV, Boris Vasil'yevichy-KOSTINA, V., red.; 
LUKASHEVICH, V., tekhn. red. 


[Reconditioning parts by automatic building-up and welding | 
VYosstanovienie detalei avtomaticheskoi naplavkoi i svarkoi. 
Saratov, Saratovskoe knizhnoe izd-vo, 1961. 85 p. 
(MIRA 15:7) 
(Electric welding) 
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PROKOF'YEV, I. M. 


Prokof 'yev, I. M. - "Improving the practice of calculating the cost of agricultural 
production on sovkhozes", Doklady (Mosk. s.-kh. akad. im. Timiryazeva), Issue 8, 1948, 
(In index: 1949), p. 13-18. 


SO: U-411, 17 July 53, (Letopis ‘Zhurnal 'nykh Statey, No. 20, 1949). 
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SAS SS ES ES Fe BS Ree RES 
PROROF'YEV, I. i, Prof. 
Prosxuryakov, Leyr onitryevich, 


Lavr Dnitrvevich Proskuryakov. 


Monthly List of iussian Accessions, Library of Conzress 


» dune 1953, 
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PRroket yey, aY, 
18(6) PHASE I BOOK EXPLOITATION SOV/3199 : 
Yoo 
Akademiya nauk SSSR. Institut obshchey 1 neorganicheskoy khimil 7 


im. N. S. Kurnakova 


Analiz blagorodnykh setallov (Analysis of Noble Metals) Moscow, 
1959. 193 p- Errata slip inserted. 2,700 copies printed. 


Resp. Ed.: N. K. Pshenitsyn, USSR Academy of Sciences, Corre- 

sponding Member; and 0. Ye. Zvyagintsev, Doctor of Chemical 

a Seiences; Eds. of Publishing Houses: T. G@. Levi, and D. N. 
Trifonov; Tech. Ed.: I. N. Guseva. 


PURPOSE: This collection of articles is for scientists engaged 
in the study and analysis of the noble metals. 


COVERAGE: This is a collection of articles on the analysis of the 
noble metals. It includes studies carried out py the Institute 
of General and Inorganic Chemistry im. N. S. Kurnakov (AN SSSR), 
as well as reports presented by scientific research organizations 
and by industrial enterprises at the Third and Fourth Conference 
on'Noble Metals held in 1954 and 1957, respectively. The 
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studies and reports describe new organic reagents for gravi- 
metric determination of platinum metals, and physicochemical 
methods of analysis (spectrophotometric, polarographic and 
potentiometric). Special attention is given to spectral 
analysis for the determination of admixtures in alloys of 
platinum metals, silver, and gold, as well as in refined noble 
metals. The collection also includes analytical methods, tables 
and charts for materials containing metals of the platinum 
group, as well as a review of the literature on the analysis 
of platinum metals published in the last five years. No 
personalities are mentioned. References follow each chapter. 
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AUTHORS 3 Prokof'yev. KasA, and Vidyakin, Yu.A., Candidates of 
Technical Sciences 


TITLE: Methods of Determining the Damping Characteristics of 
\o Blade Materials and Blade Designs 


PERIODICAL: Energomashinostroyeniye, 1960, No.10, pp. 13-16 


TEXT: This article describes a new experimental method of 
determining the decrements of vibrations of specimens clamped at 

one end, It indicates possible errors and means of reducing them. 
Blading vibration decrement studies are commonly made by tuning- 

fork methods or by making measurements of hlades suspended on wires. 
Methods are required of assessing damping in bundles of blades 

allowing for clamping and shrouding. The influence of vibrations 

in the baseplate to which the blade is clamped are considered at 

some length, The test results plotted in Fig.1 relate to a blade / 
mounted in this way, the straight line 1 corresponding to correct Wy 
results and the curve 2 to the influence of base plate resonance, 

It is accordingly important to study the vibration properties of 

the baseplate and a method of determining the natural frequencies 

in three perpendicular directions is explained. Very often it is 
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necessary to know the amplitudes of the different natural 


frequencies of the base plate and 
stress at the root of a vibrating 
the stress amplitude at the blade 
amplitude of various oscillations 


go = VERY, - 29tfa 


where V3 VIF/w2 for specimens of rectangular cross-section, 
oscillation frequency of the Specimen, CeP pees 
moment of inertia of the cross-section, cm’, 


this may be done by studying the 
blade. Eq.(5) is derived for 
root and from this, the 

in the block can be calculated; 


(5) 


specimen, cm“, 


resistance moment of the specimen cross section, cm)?, 
amplitude of the oscillation at the free end of 


f 

I 

F cross-section of the 
w 

a 


the specimen, cm. 


A typical vibration characteristic curve of a baseplate in the 
frequency range of 50 to 500 c/s is plotted’in Fig.2 and it will be 
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seen that there are numerous peaks. Such peaks will, of course, 
greatly influence measurements of damping properties of blading but 
difficulties may be avoided by appropriate sample design to avoid 
the blade natural frequencies corresponding to the peaks in the 
characteristics of the baseplates. If, however, it is desired to 
measure blade vibration characteristics over a range of frequencies 
including natural frequencies of the baseplate, it is recommended to 
mount two blades on the baseplate and to vibrate them identically 
but with a phase displacement of 140°. It has been found that in 
this way the influence of the baseplate on damping tests can be 
completely overcome. A schematic diagram of the test equipment 
used is shown in Fig.3. Vibration is set up in the blade by an 
electro-magnet supplied by an audio-frequency generator. 

Vibration amplitudes are measured optically. It is difficult to 


use strain gauges on specimens vibrating at high frequencies and a 
method of measuring instead the strains set up in the baseplate is 
explained. It is considered that this is an accurate and 

convenient method. Other authors using conventional methods have 
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concluded that for the higher modes of vibration, the logarithmic a: 
decrement corresponding to a given maximum stress in the specimen : 
is much less than at lower vibration modes, Tests were made of ; 
the damping properties of samples of carbon and 13% chromium steel 

for the first three modes of vibration, The samples were 315 mm 

long, with a cross-section of 4 x 30 mm and it was arranged that 

the blade natural frequencies did not coincide with those of the 
baseplates, The test results are plotted in Fig.4 and 5 in which 

the logarithmic decrements are related to the stress in the outer 

layers of the specimen roots. It will be seen that there is no i- 
tendency for the logarithmic decrement to decrease for the higher | 
modes of the vibration, The method developed is recommended. for 
tests on the damping properties of materials and designs, The | 
influence of the baseplate can be accurately assessed so that | 
errors in the tests are avoided, There are 5 figures and 
2 Soviet references, 
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{Vibrations in the parts of marine turbomachine units] Vibratsiia 
detalei sudovykh turboagregatov, Ieningrad, Gos.soiuznoe izd-vo 
sudostroit.promyshl, Vol.l, 1961. 550 p, 
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AUTHOR: Prokof'yev, K-A-. Candidate of Technical Sciences 
TITLE: On allowing for changes in the damping properties of 


blades that result from interaction between the 
blades and the turbine rotor - 


PERIODICAL: Energomashinostroyeniye, no.3, 1962, 23-26 


TEXT: A previous work of the author gave methods of 
determining the damping properties of materials and blades due 
to internal friction. The decrement was determined from 
measurements of damped oscillations, i.e. under transient 
conditions. A further method is required for determining the 
decrement from measurements on steady-state oscillations. 
Comparisons between results obtained in the two ways is of 
particular value and in any case the damped vibration method 
cannot always be used. Accordingly a new method is proposed, 
based on measuring the amplitude values of a disturbing force 
during resonant oscillation of blades. In the equipment the 
free end of the blade is driven by a spring, and the relationship 
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between the Spring and blade characteristics that is necessary to 
obtain meaningful results is discussed. A diagram of the 
experimental equipment is shown in Fig.l. A sonic frequency 
generator (11) feeds a power amplifier (10) which supplies a 
Solenoid (7) that drives the moving spring (6) attached to the 
end of the blade (5). Measuring telescopes (1) are provided to 
measure the displacements of the free end of the blade and of 

the solenoid core that drives the spring. Oscillations picked 
up by the strain gauge (9) at the bottom of the blade are fed 
through the amplifier (4) to the ratiometer (3). Motion of the 
“solenoid core is recorded by the pick-up (8) and applied through 
the amplifier (2) to the ratiometer (3). Its readings indicate 
the ratio of the amplitude of the blade oscillation to that of 
the solenoid core, which is greatest when the phase displacement 
between them is T/2. The sonic generator frequency is 

altered until the blade is in resonance and the ratiometer gives 
maximum reading; the blade and core amplitudes are then 
measured with the telescopes. The power applied to the solenoid 
is then increased at the same frequency and further measurements y 
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taken to obtain the relationship between the disturbing force and 
the blade oscillation amplitude. The minimum decrement of 
oscillations for a given design of blades can be determined, 

In tests on turbines it is necessary to make measurements on at 
least 20% of the blades in order to determine maximum stresses. 

This is because of interaction between blade and rotor 

oscillations, and the nearer the frequency of blade oscillation 

to one of the rotor modes the greater the blade decrement. 

As the rotor resonance frequency curve is usually of complicated 

and peaked shape, small differences in blade frequency may ; 
result in considerable differences in damping. Consideration of 
blade damping when all blades in the stage have different 

natural frequencies is relatively simple, but usually there are 
groups of blades in a stage which are of identical natural 

frequency and decrement if measurements are made with the rotor 
stationary. However, if measurements are made with the rotor 

moving the dynamic stresses are the same in alj blades only if 

their resonance oscillations are in phase with one another. 

The greatest difference in dynamic stresses is obtained when J 
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some of the blades oscillate in one phase and one blade in the 
group is displaced in phase by 21/2, when this blade has a lower 
decrement than the others. Methods are not available for 
calculating all the natural frequencies and modes of oscillation 
of the rotor or calculating the damping of blades as function of 
oscillation phase and accordingly experimental determinations are 
required. The experimental procedure is as follows. The 
influence of the bond between the blade and rotor on the decrement 
of a single blade in a bundle is first determined, For this 
purpose all blades in the stage are wedged, except the blade being 
studied, which is left free. Measurements are then made of the 
damping of groups of blade of the same natural frequency. The 
decrement is measured at resonance because the damped oscillation 
method cannot be used here. The spring drive method described 
above gives good results but for simultaneous measurements on a 
number of blades it is simpler to use a method proposed by 

A.S. Shemonayev which is based on measurement of the amplitude 
values of disturbing force applied to the free end of the blades. 
The experimental procedure is briefly described. Test results 
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are quoted for the damping of ‘three blades of the same natural 
frequency. . Resonant oscillations of the blades are such that two 
of them are in phase and the third is displaced by JC/2. The 
former have much greater decrement than the latter. It is 
concluded that if a turbine runs at constant speed the rotor 
blading should be arranged in such a way that blades of the same 
natural frequency are .in phase at resonance, 

There are 4& figures. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8 


TESTA SIEVECS UES G AV SFE rst sare tes RSs Rg ERS TNs e ERD SUIS St. SHB D ER 


PROKOF'YEV, K,A., kand. tekhn, nauk; VIDYAKIN, YueA., kand, tekhn, nauk 


Determination of structural dimensions of a flexible coupling 
for damping tangential vibrations of blades. Energomashinostroenie 
9 no,e7214-16 Jl '63. (MIRA 16:7) 


(Blades—Vibration) (Damping (Mechanics)) 
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SOURCE: AN UkrSSR. Institut roblem 1 materialovedeniya, Rasseyaniye energii pri 
kolebaniyakh uprugikh sistem cre dissipation during vibrations of elastic systems), 


Kiev, Naukova dumka, 1966, 213-218 
TOPIC TAGS: damping analysis, turbine blade » turbine design 


if 
ABSTRACT: The experimental apparatus consisted of a one-stage turbine, hooked up with 
a direct current electric motor. The air was supplied by a compressor. The article 


|Gives a detailed diagram of the experimental apparatus, For experimental determination 


i 
i 


| 


the logarithmic decrement from the oscillograms of the damped vibrations the 
following relationship was used: 
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lwhere © a is the mean logarithmic decrement of the vibrations for the period of time 
in the course of which the blade completes 2 vibrations, at the same time as the 
amplitude of the vibrations changes from the value a, to a 4 2° The values of the 
jamplitudes a and a, 4 z were determined directly from the recorded oscillograms. The 
experimental results are shown in graphic form. It was established that 85% of the 
energy dissipation js due to friction in the tail-piece joint, 7% to losses in the 
material of the sample, and the remaining 8% to aerodynamic damping and energy losses 
in the rotor disk, Orig. art. has: 3 figures 
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Prokof 'yev, Konstantin Alekseyevich; S:monov, Yurly Artem'yevich; 
Chernov, Sergey Konstantinovich™ 


Vibration of marine turbo-unit components (Vibratsiya detaley sudovykh 
turboagregatov) vol. 2. - Leningrad, Izd-vo "Sudostroyeniye," 1966, 
291 p. iAllus., biblio., tables. 1,400 copies printed. 


|-TOPIC TAGS: vibration, machine vibration, shaft vibration, 
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PURPOSE AND COVERAGE: Modern methods are presented far calculating and. 
experimentally investigating the vibrations of marine turbounit com- 
ponents. The vibration of disks, rotors, condenser tubing, piping 
systems, and propeller shafts is also considered. The pook is in- 
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result of the spring thawing) for 14-18 days, the 
following survived quite well: Slavyanskeya variety 
alfalfa, hybrid No. 23 alfalfa, the yellow floodland 
lucerne, bird's foot trefoil, meadow timothy, 

smooth brome, meadow fescue, and southern couchgrass, 
wheat-grass withstood flooding for 8 days. Red 
clover, Italian ryegrass and tall oatgrass were com- 
pletely wiped out. Flooding the bottomland with 
tepid water (through inundation of the Don) for 

the course of 5-7 days left the alfalfa mentioned 
above and bird's foot trefoil unscathed. Red 

clover perished entirely. In the presence of longer 
flooding with warm water all the legumes were des- 
troyed. Timothy, smooth brome, bird's foot tre- 
foil withstood warm water flooding up to 14 days, 
slender wheat grass Agropyrum tenerum and wheat 
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flooding up to 12-14 days, sowing should be limited 
to the grasses-smooth brome, bird's foot trefoil and 
meadow timothy. On those plots surrounded by 
embankments and moistened through the higher ground 
water levels when the bottomlands are flooded, the 
best components in the grass mixtures are Slav- 
yanskaya alfalfa, hybrid alfalfa, meadow fescue, 
Italian ryegrass, tall oatgrass, the slender wheat- 
grass Agropyrum tenerum. When floods are not present, 
one must water before hay mowing; if there are 
floods, the first watering should be made after the 
first or second mowing. To get a seed yield when 
there are no floods one to two irrigations are 
proper, with flooding, a single irrigation is 
applied after the seed harvest in order to cut the 
nay. -- V. V. Koperzhinskly 
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